Optimization of shRNA inhibitors by variation of the terminal loop sequence.
Gene silencing by RNA interference (RNAi) can be achieved by intracellular expression of a short hairpin RNA (shRNA) that is processed into the effective small interfering RNA (siRNA) inhibitor by the RNAi machinery. Previous studies indicate that shRNA molecules do not always reflect the activity of corresponding synthetic siRNAs that attack the same target sequence. One obvious difference between these two effector molecules is the hairpin loop of the shRNA. Most studies use the original shRNA design of the pSuper system, but no extensive study regarding optimization of the shRNA loop sequence has been performed. We tested the impact of different hairpin loop sequences, varying in size and structure, on the activity of a set of shRNAs targeting HIV-1. We were able to transform weak inhibitors into intermediate or even strong shRNA inhibitors by replacing the loop sequence. We demonstrate that the efficacy of these optimized shRNA inhibitors is improved significantly in different cell types due to increased siRNA production. These results indicate that the loop sequence is an essential part of the shRNA design. The optimized shRNA loop sequence is generally applicable for RNAi knockdown studies, and will allow us to develop a more potent gene therapy against HIV-1.